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ABSTRACT 
' BARBARA MCFADDEN 
ORAL COLONIZATION OF THE PRETERM NEONATE: EFFECT OF ORAL CARE 
. . 
DECEMBER2012 • 
The purpose of this study is twofold: to detennine the nature of oral flora in the 
neonatal population and to compare and assess the effect of oral care, using sterile water, 
' . 
nonnal saline or colostrum/human milk and to note whether there is a difference in oral 
; 
• < • 
colonization between the three interventions over time: 
Subje~ts: The sample included 29 infants between 26 and 34 weeks gestation that are 
admitted to the level ill Neonatal intensive care unit and require either intubation with 
. mechanical ventilation or nasal continuows positive airway pre~sure·{NCP AP) for support 
of respiratory disease whose mother's plan to breastfeed. 
Study D«ign: A prospective, randomized experimental design. .· 
Methods: Once consent was obtained the infants were randomized to one of the three 
treatment groups by drawing an envelope. An oral buccal swab was obtained prior to 
initiation of oral care in the first 24 hours oflife. C~tures are repeated at 7 and 14 days of 
\ 
life, ." 
Results: 29 infants were enrolled between the ages of27 and 32 6n weeks gestation. 
. ~ 
. ., . 
Eleven were randomized to colostrum/human milk, I 0 to sterile water and 8 to saline. 
vii 
• 
Two infants were dropped due to mother' s inability to produce breastmilk. Of the 27 
infants remaining 15 were female and 12 males; 12 Caucasian, 5 African American, 5 
Hispanic, 1 Asian and 4 other. Birthweight ranged from 590 to 2530 grams (mean 
1294.827). Three of the second cultures and 4 ofthe third cultures were not reported due 
to either lost ~pecimens or being cancelled by laboratory personnel. Of the remaining 
cultures all but 2 of the initial cultures were ne.gative; dfthe second cultures 4 of24 
cultures were negative and f~r the third set of cultu.res all ~ere positive for bacterial 
growth. The most common organism identified was coagulase negative staph (CONS) 
but other organisms were identified. While there were no harmful effects of the use of 
. . . 
" .-- . . 
colostrum tl:!ere was no change in the colonization by '?"eek 2 and 3 . 
. 
· Conclqsion: There' remain potential benefits for the use of colostrum in the care of 
' f • ' 
the premature infant. Further research is needed to determine the best protocol for 
administration in this vulnerable population. 
' 
-
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, CHAPTER I 
INTRODUCfiON 
Minimal neonatal research exists concerning the assessment of o flora in 
. 
preterm infants and proper oral care. For neonatal caregivers it is difficult _to de 
best practice due to this lack of evidence. There are many studies in adult and pedi.atric 
settings that assess the effect of oral care on ventilated patients. These studies are mainly 
in the literature concerning ventilator acquired pneumonia (V AP) (Bopp, Darby, Loftin, \ . 
& Broscious, 2006; Abbott, Dremsa, Stewart, Mark, ~ Swift, 2006; Mori, et al., 2006). 
. . 
Healthy oral flora has been shown to decrease the incidence of V AP in these older 
populations. Makhoul, et al. , (2002) studied the effects of gestational age and antibiotic 
therapy on the oral flora of 65 premature infants. They noted an increase in oral 
colonization from day of life (DOL) I to 10 and there was no.effect noted due to· 
gestational age or antibiotic therapy. ,Common organisms found in this study included 
coagulase negative staphylococci and non E Coli gram-negative bacteria. Other studies 
t also evaluated oral flora in preterm infants and the effect of gestational age and antibiotic 
therapy (Blakely, et al, 1982; Rotimi. Olowe & Ahmed, 1985; Singh, Chakrabarti, 
Narang, & Gopalan, 1999). The first two studies were limited by sample size (23, 28) 
and the study by Singh, et al. ( 1999) showed a high incidence of fungal infection. 
Oral care appears to be significant in the prevention of V AP in adults and 
. 
pediatric populations. Many products now marketed to promote healthy oral flora are not 
.approved for use in the neonatal papulation (Brennan, et al. 2006). Current stan4&rds for 
., 
I 
• 
J 
oral care in the neonatal population are with either normal saline (.9%) or sterile water, 
but there is no literature or studies to support tbese measures. Recent research identified 
the importance of the cytokines that are present in human milk. These anti- and pro-
. 
inflammatory cytokin~ are known to assist vulnerable infants against infectious 
organisms (Spatz & Edw~, 2009; Marchblank, Weaver, Nilsen-Hamilton, & Playford, 
2009). These researchers suggest that there is an inverse relationship between gestational 
• 
age and the immunoprotective factors in colostrum. More research is !leeded in this area 
to determine its significance in the prevention of V AP and other types of infection. 
The purpose of this study was twofold: to determine the nature of oral flora in the 
neonatal population and to compare and assess the effect of oral care, ilsing sterile water, 
normal saline or colostrum/human milk and to note whether there is a difference in oral 
colonization between the three interventions over t.ime. 
Rationale for tbe Study 
Prevention of upper airway infection and potential pneumonia for infants that are 
admitted to the NICU is postulated to decrease length of stay a!ld morbidity and mortality 
for these very fragile infants. Current practice for oral care is based on historical 
perspective.and the common use of sterile water or saline has not been studied in the 
neonatal population. Christensen. eta!., (2007) postulated that continuous use of saline 
solutions for oral or upper airway care was damaging to the airway increasing the risk of 
nosocomial infection. Sterile water is fairly benign but may not adequately protect the 
airway of immunocompromised premature infants. Colostrum/human milk may provide 
2 
the oral airway protection from colonii.ation with harmful bacteria but the~e are no 
completed studies at this time. Rodriguez et al (2011) ellamined the use of mother's 
own colostrum administered to 'VLBW infants to determine if transfer of lgA and 
lactoferrin occurred via the oral bueeal route. There were only five subjects enrolled but 
levels were shown to be present after 48 hours of colostrum administration. 
Theoretical Framework / 
The Neumann Systems Model is an open systems based approach to nursing. It 
can be utilized to encompass a wide range of health concerns on a smaJI scale but also 
globally. "Being universal in nature, it is open to creative interpretation and is widely 
used throughout the world as a multidisciplinary, wholistic, and comprehensive guide for 
excellence in nursing practice, education, research, and administration." 
, 
(http://neumansystemsmodel.org/, ret.rieved 512009) 
Wl)ile the Neuman Systems Model (NSM) is a wellness model, Neuman and 
Young ( 1972) postulated that it elltended beyond the illness and included concepts of 
problem finding, identification and prevention. By identifying the relationships between 
stressors and reactions to the stressors nurses ·~ impact the client and thus improve 
outcomes. In utilizing the NSM in research it is first important to identify the purpose of 
· the research and to assess the effec( of the intervention on the client system stability 
(Louis, Neuman, & Fawcetl, 2002). There are four nursing metaparadigm concepts in 
Neuman's model: person, environment, health and nursing . When using NSM in 
research the researcher must modify these concepts. The person will be the subject, the 
3 
, 
• 
environment the area in which tbe research is conducted. health will be the illness or 
situation, and nursing will be the procedure (Louis, Neuman, & Fawcett, 2002). 
Based on Neuman' s Health Care Systems Model, this study focused on the 
interaction oftbe patient, tbe nurse and the environment in order to impact tbe illness, or 
-
prevention of illness. The variables involved include the intubated pretenn infant 
(person) and the effects of hospitalization in the NICU (environment) on the infant's 
health. The nurse bas the potential to impact tbe infant's health through oral care. ( 
- Attempting to determine the normal bacterial flora in the oral cavity of tbe preterm infant, 
the time to colonization and the impact of oral care on the colonization was the focus of 
this research. 
This diagrmn depicts the association of the three components on the wellness of 
' 
tbe infant. See Diagram I . 
-
Figure I : Oral Care Theoretical Model 
4 
• 
Assumptions 
The supposition is that oral care will aid nurses in assisting the infants' 
) 
maintenance of normal oral flora. Determining which type of oral care has the best 
impact on oral colpnization/flora is important in this population for the prevention of 
short or long term complications such as infection, V AP and chronic lung disease. 
Hypothesis/Research Question 
The hypothesis for this study was as follows: 
I . There will be a difference in oral colonization/flora in preterm infants between 26 
and 34 weeks gestation requiring respiratory support in the first two weeks of life 
with the use of colostrurnlbwnan milk for oral care as compared to normal saline 
or sterile water used for oral care. 
The following research question was examined in this study. 
I. What is the incidence of infection in neonates between 26 and 34 weeks of 
gestation receiving oral care with sterile water, normal saline, or colostrurnihurnan.. 
milk? 
Definition of Terms 
The independent variable in this study was the type of oral care treatment that the 
infant is randomized to, either normal saline, sterile water or colostrum/human milk. The 
dependent variable is oral colonization and time to colonization in the intubated infant's 
oral cavity. 
5 
• 
I . Preterm infant is defined as an infant born less than 37 weeks gestation (Blackburn) 
and the operational definition for this study will be infunts between 26 and 34 weeks 
gestation. 
... 
2. Oral care- Oral care is the process of cleansing the oral cavity. The operational 
definition of oral care will be cleansing of the oral cavity with either normal saline, 
water or colostrum/human milk and a sponge or swab. This care will be provided by 
the nurse at the bedside every 4 to 6 hours or as needed. 
3. Oral colonization is the colony count of organisms present in ~e oral cavity without 
causing infection. The operational definition will be ~lony counts of organisms 
found on swabs provided by the research team, obtained by oral buccal swabs and as 
reported by the microbiology laboratory ~t the Woman's Hospital of Texas, a licensed 
laboratory 
4. V AP - ventilator associated pneumonia, defined by increasing oxygen or ventilatory 
requirement and x-ray changes. This is a difficult diagnosis to make in the preterm 
population due to similarity in symptoms of other disease processes. V AP will be 
reported as an anecdotal finding but is not an outcome measure for this study. 
5. Oral flora are organisms identified in the oral cavity and will be operationally defined 
as such. Also to be reported by the microbiology laboratory at the Woman's Hospital 
of Texas. 
6 . Respiratory support may vary according to gestational age and degree of disease 
pathophysiology. Infants may require oral intubation, surfactant therapy and 
6 
mechanical ventilation for anywhere from the first few hours to the first week of life 
or longer in the smallest gestation infants. Older infants may require a more non-
invasive therapy such as nasal continuous positive airway pressure (NCPAP) 
provided with nasal prongs. Most infants require respiratory support till 
approximately 30 weeks corrected gestational age. 
Protection or Human Subjects 
The approval of the hospital where the study was to be completed was obtained 
prior to submission of IRB request, the approval letter is in Appendix A. Institutional 
Review Board (lRB) approval was obtained at the Woman's Hospital ofTexas and Texas 
Woman's University. See IRB approval letters in Appendix B. The collected data were 
stored under lock and key in the work office of the principal investigator. Each 
participant was assigned a study number to identify information and specimens collected. 
A separate database was maintained with names and pertinent clinical information. The 
principal investigator retained files with informed consents, data sheets and research 
information and access was restricted to study staff, the IRB and sponsors of the study. 
Data were entered and documented by the principal investigator on a password secured 
computer in the locked work office. 
Consent was obtained within the first 24 hours after birth. Parents were 
approached in either the recovery area if the mother was not medicated post delivery or in 
the post partum room. A Parent Information Sheet (see Appendix C) was le~ if mother 
was asleep or father was not available, PI would return to discuss study in a designated 
7 
• 
time period. Care was taken to assure the mother was able to understand the consent form 
(see Appendix 0} and questions were answered by either the principal investigator or a 
research assistant at the time of consent. In addition, the principal investigator provided 
phone numbers that the parents could utilize if further questions arose once the study was 
underway. The parents were informed of the group their infant randomized to once 
envelopes were opened. 
Instruments 
A Demographic Data Sheet (see Appendix E) was used to collect personal data 
related to birth weight, gestational age; ethnicity; infants' sex, mode of delivery, Apgar 
scores, maternal and neonatal medications (antibiotics}, respiratory support, length of 
time on mechanical ventilation and nutritional status. Any maternal history components 
deemed important to this study were collected. This included vaginal colonization if 
known, history of infection during pregnancy and treatment rendered. · 
Oral Buccal swabs were collected and sent to microbiology laboratory 
accompanied by a study order for culture. The order sheet is in Appendix II' 
Summary 
Healthcare providers strive to improve outcomes related to patient care issues on 
an ongoing basis. Rospital acquired infections are responsible for increased length of 
stay, and higher morbidity and mortality. Research in vulnerable populations that attempt 
to reduce these adverse outcomes is both timely and necessary. This study looked at the 
various methods of oral care in the neonatal population to determine the effect on oral 
8 
colonization and in future studies the potential effect on the adverse outcome of 
ventilator-associated pneumonias. 
The next chapter provides a review of the literature and is written in a publishable 
article formal and will be submitted to Advances in Neonatal Care. Chapter III is a 
discussion of the methods and of the study findings. This information is also presented in 
the form of a publishable article to be submitted to Advances in Neonatal Care. A letter 
from the editor is included in Appendix G indicating that this article is suitable for 
\.. . 
publication. References for each manuscript can be found at the end of the corresponding 
chapter. A consolidated reference list is also included at the end of the dissertation. The 
final chapter, Chapter IV, discusses the challenges of the study, the need for further 
research, and other limitations noted. 
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Abstract 
Purpose: The purpo'lt of this study is twofold: to detennine the nature of oral flora in the 
neonatal population and to compare and assess the effect of oral care, using sterile water, 
nonnal saline or colostrumlhwnan milk and to note whether there is a difference in oral 
colonization between the three interventions over time. 
Key words: oral colonization, oral buccal, oral care, premature infant, breastmilk, 
colostrum, human milk, saline, sterile water, V AP. 
There are many probiems that face our tiniest patients in the neonatal intensive 
care unit (NICU) The process of caring for these most vulnerable infants will have 
impact on their outcomes for years to come. It is essential that we strive to prevent 
disease process that occurs due to prolonged hospitalization and care procedures. The 
impact of the care we provide should be both curative and preventative. Prevention of 
hospital associated infection is essential. This article will explore the potential impact of 
oral care in the NICU. 
The Center for Disease Control B!ld Prevention (CDC) recognizes that hospital 
acquired infections ar~ associated with increased mortality rates, prolonged hospital 
stays, increased costs and prevalence of antibiotic resistant infections. Ventilator 
associated pneumonia (VAP) is a common concern in intensive care units (lCUs) (Giard, · 
et al, 2008) with the incidence between 8.9% (Chevret, Hemmer, Carlet. & Langer, 1993) 
and 17.5% (Cook & Kollef, 1996) in the adult population. The mortality rate in the 
11 
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inlensive care units of patients that are diagnosed with V AP is approximately 50% 
(Fagon, Chastre, Domart, Trouillet, & Gilbert, 1996). 
The pediatric and neonalal populations are at increased risk for nosocomial 
infections due to poor immune response, poor nutrition and an ICU environment thai is 
known for invasive procedures (Rowin, 2007). Other risk. factors include duration of 
mechanical ventilation, aspiration, treatment with antacids and histamine type 2 receptor 
' blockers (Bonten, Kollef, & Hall, 2004). Reported per 1,000 ventilator days, the 
incidence ofV AP in pediatric ICUs showed a decrease from 5.9".4 to 2.9".4 in a 2004 
report (NNIS, 2004). The introduction ofVAP "bundles" has proven to be beneficial in 
dec:Ieasi.ng the overall incidence ofV AP in both adult and pediatric populations. These 
"bundles" consist of preventive measures that are aimed at caring for the ventilated 
patient in a vigilant, less invasive manner. Particular care is aimed at diligent hand 
washing, oral decontamination, and attention to cleanliness of the pa~ient's environment, 
weaning from the ventilator in a timely manner and limiting re-intubation. 
Problem of Study 
# 
Minimal neonatal research exists concerning ventilator associated pneumonia 
(V AP) or assessing the oral flora in preterm infants. For neonatal caregivers it is difficult 
to determine best practice due to this lack of evidence. There are many studies in adult 
aqd ~iatric settings that assess the effect of oral care on ventilated patients and the 
incidence ofV AP (Bopp, Darby, Loftin,&. Broscious, 2006; Abbott, Dremsa, Stewart, 
Mark, & Swift, 2006; Mori, et al., 2006). Healthy oral flora has been shown to decrease 
12 
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• 
the incidence of V AP in the~ older populations. Makhoul, et al., (2002) studied the 
effects gestational age and antibiotic therapy on the oral flora of 65 premature infants. 
They noted an increase in oral colonization from day oflife (DOL) I to 10 and there was 
no effect noted due to gestational age or antibiotic therapy. Common organisms found in 
this study included coagulase negative staphylococci and non E Coli gram-negative 
bacteria Other studies also evaluated oral flora in preterm infants and the effect of 
gestational age and antibiotic therapy (Blakely, et al, 1982; Rotimi, Olowe, & Ahmed, 
1985; Singh, Chakrabarti, Na.raog, & Gopalan, 1999). The first two studies were limited 
' 
by sample size (23, 28) and the study Singh; et al. (1999) sho'!"ed a high incidence of 
fungal infc:c:tion. 
Passoa-Silva et at., (2004) studied infants in Brazil and described the 
epidemiology ofhealthcare related infections but there was limited data on risk factors 
and outcomes specific to V AP. Gunlemez, Atasay, Guniz, Aysev, and Arsan, (2004) 
•. 
reported an occurrence of V AP in 52/I 000 ventilator days but limited data were reported 
on risk factors or outcomes. Yuan, Chen, and Yu (2007) conducted a study in China 
looking at the risk factors and outcomes for NICU patients that developed V AP. ThrY 
found that the most common clinical characteristic was purulent sputum with a 
• 
predominance of Gram- negative organisms. When comparing hospital length of stay 
with th~se infants with V AP versus those without they found a slightly longer duration of 
approximately 3 days but no difference in mortality. Re-intubation, duration of 
' • 
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mechanical ventilation, treatments with opiates and endotracheal intubation for > 5 days 
were all significant risk factors identified by this study (Yuan, Chen, & Yu, 2007). 
Oral care appears to be significant in the prevention of V AP in adults and 
pediatric populations. Many products now marketed to promote healthy oral flora are not 
ap;dved for use in the neonatal population (Brennan, et al., 2006). Current standard for 
oral care in the neonatal population is with either normal saline (.9"/o) or sterile water but 
there is no literature or studies to support these measures. Recent research identified the 
importance of the cytokines that are present in human milk. These anti- and pro-
inflammatory cytokines are known to assist vulnerable infants against infectious 
organisms (Spatz & Edwards, 2009; Marchblank, Weaver, Nilsen-Hamilton, & Playford,· 
2009). These researchers suggest that there is an inverse relationship between gestational 
age and the immunoprotective factors in colostrum. More research is needed in this area 
to determine its significance in the prevention of V AP and other types of infection. 
• 
Prevention of upper airway infection and potential pneumonia for: infants that are 
admitted to the l)IICU is postulated to decrease length of stay and. morbidity and mortality 
for these very fragile infants. Current practice for oral care is based on historical 
perspective and the common use of sterile water or saline has no.t been studied in the 
neonatal population. Christensen, et al., (2007) postulated that continuous use of saline 
solutions for oral or upper airway care was damaging to the airway increasing the risk of 
nosocomial infection. Sterile water is fairly benign but may not adequately protect the 
ariway of fmmunocompromised premature infants. Colostrum/human milk may provide " 
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the oral airway protection from colonization with harmful bacteria but there are no · 
completed studies at this time. Rodriguez et al (20 II ) examined the use of mother'.s own 
colo$trum administered to VLBW infants to determine if trans fer of lgA and lactoferrin 
occurred via the oral buccal route. Subjects enrolled were only 5 but levels were shown 
to be present after 48 hours of colostrum administration. 
\ Review of Literature 
To obtain the literature available on oral colonization and ventilator associated 
pneumonia in the neonatal population, a search was conducted !n the following 
databases: CINAHL, Medline, PubMed, First Search, Journals at Ovid, Ebsco, and 
Cochrane Review. The initial search in neonatal J.iterature revealed very little information 
' specific to this population. A subsequent widened search included the pediatric and adult 
literature. There is an overwhelming amount available in the adult literature, and quite a 
• 
few studies in the pediatric population. ln addition, a search was conducted to acquire 
~ literature available on the use of colostrum/human milk for oral care or post oral care in 
the neonatal population. Key words utilized: neonate, neonatal, oral flora, oral 
. colonization, oral care, ventilator-associated pneumonia', infection control and colostrum 
or human milk. Literature that looked at ~~~tation and breast-feeding wert-discounted. 
The following literature review reflects studies, CB:SC reviews and summary articles that 
were found to be pertinent to this topic. 
The incidence of nosocomial or hospital acquired infection is high in intensive 
care units with an associated high morbidity and mortality. Recent' research has 
15 
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investigated ways to decrease the incidence of infection (Grap & Munro, 1997). 
Researchers have examined ventilator-associated pneumonia in various intensive care 
settings mostly in the adult population but more recently in the pediatric and neonatal 
intensive care units (Fischer, Allen, & Fanconi, 2000; Langer, Mosconi, Cigada. & 
Mandelli, 1989; Elward, et al., 2002; Makhoul, et al., 2002 & Yuan, Chen, & Yu, 2007). 
This research examined the implementation of practice bundles, which is defmed as 
groups of care modalities aimed at decreasing the risk for development of an associated 
infection. Ventilator -associated pneumonia (VAP) practice bundles have been shown in 
both ~h and unit case reports to be beneficial to the pati~t. The main practices 
identified as beneficial include band washing, wearing gloves, decreasing access to the 
endotracheal tube with inline suctioning and oral care (Berriel-Cass, Adkins, Jones, & 
Fakih, 2006; Cocanour, et al., 2006; & Resar, et al., 2005). 
Q!.hcr researchers have investigated the role of oral colonization on the acquisition 
of a pulmonary iGfection and the effect of various oral care practices on colonization and 
infection (Brennan, et al., 2004; Garrouste-Orgeas, et al., 1997; Fourier, Duvivier, 
Boutigny, Roussei-Delvallez. & Chopin, 1998; Able-Hom, et al., 1998; & Scannepeico, 
Stewart, & Mylotte, 1992). Berry, Davidson, Masters, & Rolls, (2007) presented a 
systematic review of oral care practices and its effect on the incidence of V AP . 
• Oral Colonization and V AP 
Brennan, et al., (2004) identified oral colonization with specific bacteria as an 
important precursor to the development of V AP. The type of organisms found in the oral 
16 
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cavlty\"'lv= but ,r;; the ld<•tificatio• of"'""''""'' that"" mo"' wmmonly fouod '" hospita~a_!S-al~ated with V AP. Risk factors associated with the colonization of 
.. 
these bacteria include length of hospitalization 'and severity of illness (Garrouste-Orgeas, 
et al., 1997; Fourier, Duvivicr, Boutigny, Roussel-Delvallez, & Chopin, I ~8). Research 
has found that approximately 63% of ICU patients acquire oral colonization with V AP 
. 
causing bacteria resulting in a reportable V AP incidence of between 9".4 and 35% 
(Garrouste-Orgeas, et al. , 1997; Fourier, et al., 1998). Able-Hom, et al., (1998) found that 
. . 
the oral flora in ICU patients changed to predominately gram-negative organisms, which 
are more virulent and often associated with V AP. This change in oral colonization-can 
occur in as little as 48 hours. It is this change to gram-negative bacteria that worries 
healthcare providers. · The growth of these pathogenic organisms in dental plaque is 
believed to be an additional causative factor in V AP development (Scannepeico, Stewart, 
& Mylotte, 1992). -
Critically ill patients in intensive care are especially vulnerable to changes in oral 
colonization. The placement of endotracheal tubes provides a p~thway for the organisms 
from the oral cavity through the open glottis to the lower respiratory tract (Scannepeico, 
et at, 200 I). Scannepeico, et al., also identified the inabi.lity to cough and excessive 
mucous due to endotracheal tubes as increasing the risk ofVAP. Garrouste-Orgeas, e 
al., ( 1997) found that in 31 of 86 ICU patients that developed V AP, the majority were 
orally colonized with the same microorganism as the microorganism identified as causing 
the VAP. 
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Researchers have also reported an increase<!_ length of stay and duration of 
mechanical ventilation in the pediatric population. With these findings, an increase in 
mortality has also been seen in ventilated children with V AP versus those without 
/
igham, et al., 2009; Elward, et al., 2002; Richards, Edwards, Culve~, & Gaynes, 1999). 
Btennan, et al., (2004) postulated that lack of adequate oral care was important in 
the acquisition ofV AP. Those patients that are critically ill or intubated are more likely 
to experience difficulty in maintaining oral health. lmmunocompromised patients are at 
increased risk for changes to oral flora; therefore, cancer patients, those with HIV and 
premature infants are more likely to develop V AP (Fayon, et al. , 1997). 
It is well known that the gastrointestinal tract of the newborn colonizes within 48 
hours after birth due to exposure from the maternal birth canal during vaginal birth. 
There are factors that can delay this colonization, such as prematurity, cesarean section, 
delay~ feedings and total parenteral nutrition (Blakely, et al., 1982, & Rotimi & 
Duerden, 1985). In the neonatal population, the lack of teeth changes the organisms that 
would nonnally develop in dental plaque. Little else is known about oral colonization in 
the neonate. Makhoul, et al., (2002) investigated the effects of both neonatal and 
perinatal factors on oral colonization in the preterm infant less than 34 weeks gestation. 
They found that from day 1 to 10 the colonization rate increased significantly, regardless• 
of gestational age. The use of antibiotics did not result in a significant decrease in oral 
1 colonization bUt did affect the organisms that the infants became colonized with. The 
previous studies that lOoked at oral colonization had small sample sizes and only 
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examined the cultures out to 6 days of life (Rotimi, Olowe, & Ahmed, I 985), while the 
study from Australia also had a small sample size of28 infants (Blakely, et al., 1982). I 
Singh, Chakrabarti, Narang, & Gopalan, (1999) had an extremely high rate of fungal 
. 
colonization which has not been replicated in other studies. Hentschel, Brungger, Studi, 
et at, (2005) reported a decrease incidence of V AP in patients managed with nasal 
continuous positive pressure ventilation versus those infants intubated and Qn mechanical 
ventilation. 
Because nosocomial infections are associated with both a high morbidity and 
• 
mortality in all populations, especially in the neonatal period, Yuan, et at., (2007) 
attempted to determine the risk factors that were associated with V AP. They found a 
20.1% incidence of V AP in the 259 .nfants in the study resulting in increased days on 
mechanical ventilation and longer time in the hospital compared to infants without V AP. 
The risk factors that were :lentifaed by this study were re-intubation, duration of 
mechanical ventilation, treat.C" with opiates and endotracheal suctioning (Yuan, et al., 
2007). These same risk facta::. have been identified in both the adult and pediatric 
population (Fischer, et al., 20\. l; Langer, et at., 1989; Elward, et at., 2002). Cordero, 
Sananes, Dedhiya, and Ayers (200 I ) also found that decreasing the frequency of open 
endotracheal suctioning resulted in fewer V AP cases. 
Cordero, et al., (2001} found that very low birth weight (VLBW) infants with 
• 
positive cultures in the tracheal aspirates are often colonized in the oral airway with the 
saine organisms, the most common organisms being gram-negative bacteria. Cordero, 
19 
Ayer, Miller, Sequin, & Coley (2002) noted that lung infections resulted in lung injury, 
more so with gram-negative bacteria than with gram positive. Positive tracheal aspirates 
correspond to prolonged endotracheal intubation and the subsequent development of 
chronic lung disease. For this reason, research is essential to find preventive measures to 
improve outcomes for this population as it is for other populations. 
With these issues in mind, research has turned to preventive strategies to improve 
patient outcomes. The next section addresses the research on preventative measures, 
specifically oral care. 
Oral Care 
The Centers for Disease Control (CDC) recommend oral hygiene as part of their 
efforts to prevent healthcare associated pneumonia (fabian, Anderson, Besser, Bridges & 
Hajieh, 2004). The goal of oral hygiene is to decrease the colonization of dental plaque 
. 
but there is limited data available to assist the nurse in proper oral care practice (Berry, 
Davidson, Masters, & RoUs, 2007). 
Researchers have shown improvement in outcomes with decreased incidence of 
V AP with the implementation of V AP practice bundles (Berriei-Cass, Adkins, Jones, & 
Fakib, 2006; Cocanour, et al., 2006; & Resar, etal., 2005). Implementation of these 
bundles has been seen in both the pediatric and neonatal populations also with positive 
I 
results (Bigham, et al., 2009; Norris, Barnes & Roberts, 2009; & Evans, 2005). Bigham, 
et al., (2009) found that by introducing the V AP practice bundle with consistent oral 
hygiene that has been common in adult bundles was significant in decreasing aspiration 
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of contaminated secretions. They aJ'so found that early identification and reporting of 
V AP were motivating to the staff, as were weekly compliance reports. Included in most 
• 
V AP practice bundles are the following practices: early extubation, limited suctioning. 
limited use of saline during suctioning, hand washing, inline suction, tubing changes 
weekly unless soiled and oral care (Tablan, Anderson, Besser. Bridges, & Hajieh, 2004). 
Fourrier, et al., (2000), Fourrier, et al. , (2005); Grap, Munro, Elswick. Sessler, 
and Ward, (2004); and Houston, et al., (2002) examined the use of chlorhexidine.rinse OJ" 
gel to decrease bacteria in dental plaque in ICU and cardiac patients. They found either 
" reduced bacterial colonization or decrease in the incidence of V AP in these populations. 
Mori, et al., (2006) examined oral care versus no o.ral care in 1666ICU patients and 
found that the incidence ofVAP was decreased in the treatment group. Pedreira, 
Kusahara., Brunow de Carvalho, Nunez, and Pcterlini (2009) assessed oral care in the 
pe~c population. They foimd a decrease in colonization with pathogenic 
microorganisms in the first 48 hours, but no overall benefit to the use of chlorhexidi.nc 
rinse. Mori, et al., (2006) postulated that the use of chlorhexidine ri~se increased the risk 
. 
of antibiotic resistant microorganisms; this has not been studied to d!ite. With these 
.conflicting data it is.d ifficult to determine what best practice is. Bopp, Darby, Loftin, 
and Broscious (2006) also examined the effects of oral care with chlorhexidine in a 
cardiac care unit (CCU). They found that I out of3 subjects in the control group 
developed VAP whi~ none of the subjects in the experimental group developed VAP. 
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There have not been any studies that have evaluated common practices in the 
neonatal intensive care unit (NICU) aimed at reducing V AP. Su, Hseieh, Chiu, Lin, and 
Lin (2007) examined nosocomial infection in their NICU in Taiwan and noted a V AP 
rate as high as 18.6% but did not assess preventive s~tegies. Stover, et al., (200 1) 
reported an overall VAP incidence of2.4o/o in the 33 NICU's that responded to their 
survey, they further stratified VAP by birth weight. They noted that the incidence of 
V AP was inversely proportional to gestational age, the more immature the patient the 
... 
longer mechanical ventilation is required and the less ability to fight infection. Yuan, 
Chen and Yu (2007) examined V AP and reported risk factors and outcomes in the NICU 
population. They found a predominance of gram-negative bacteria, increased length of 
• 
stay and no difference in mortality. Risk facto.rs included: endotracheal suctioning, re-
intubation, mechanical ventilation, transfusiosi, parenteral"nutrition and treatment with 
. 
opiates. These risk factors are similar to those seen in adult and pediatric populations .. 
Length of time the infants were intubated played a significant role. If infants were 
intubated more than 5 days the incidence ofVAP increased by 4.8% . 
• 
Norris, Barnes, and Roberts (2009) discussed the experience of V AP in their unit 
with a high percentage of extremely low birth weight (ELBW) infants .with increased 
-
ventilator days. As a performance improvement project they instituted a V AP bundle 
based on their adult JCU practice bundle that included: increase emphasis on hand 
washing, gloves when handling respiratory equipment, limiting endotracheal tube 
disconnections, change ventilator circuit when soiled, elevate head of bed I 5 to 30 
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degrees, oral care with gauze, sponge and sterile water every 4 hours, no saline with 
suctioning and drain circuits frequently. After institution of their practice bundle they 
experienced a zero V AP rate for six months. 
Cason. Tyner, Saunders, and Broome, (2007); Hanneman and Gusick (2005); and 
. 
Grap, Munro, Ashtiani, and Bryant (2003) surveyed nurses in various settings to 
determine the frequency, type and doct.imentation of oral care. They found that nurses 
tend to report more frequent intervention than is documented; implementation of CDC 
guidelines is inconsistent, nurses tend to provide care using tools they are comfortable 
with rathe.r than what is considered evidence based or best practice. Ganz, et al., (2009) 
• surveyed nurses to determine differences in evidenced based practices with nursing 
demographic~ and characteristics. They found that nurses ranked oral care as a high 
priority but their current practice was not based on current evidence. There was no 
differences noted in the sample therefore, they determined that an educational program 
directed at alliCU nurses on best practice would be beneficial. 
The American Association of Critical Care Nurses (AACN) released a practice 
al~rt in 2007 based on the current best evidence. They recommended an oral care 
guideline that outlined a practice as follows: brushing teeth and gums twice a day, .. 
moisturizing oral mucosa and lips every 2 to 4 hours, and the use of chlorhexidine rinse 
in cardiac patients only. Despite this practice alert, the nurses in this study did not. utilize 
these guidelines (Ganz, et al. , 2007). 
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In addition, Grap, Munro, ElsWick, Sessler, and Ward, (2002) suryeyed nurses 
regarding their perception of the importance of oral hygiene. They found that nurses 
often perceived the practice of oral hygiene as less important in the well being and the 
care ofiCU patients. This finding was upheld in the replication study by Hanneman and 
Gusick (2005); they also found that nurses overestimated the number oftimes that oral 
care was performed. 
Use ofColostrum/Hum•n Milk 
There have been multiple studies linking the use of human milk to a decreased 
Incidence and severity of infection in infants < 37 weeks gestation (Furman, Taylor, 
Minich & Hack, 2003; Ronnestad, et al., 2005; Schanler, Schulman, & Lau, 1999). 
Recent studies have identified colostrum as being rich in cytokines and immune factors 
that assist in bacteriocidal and bacteriostatic, anti-inflammatory protection against 
infection (Buescher, 2001). 
Montague, Cuillier,'Mole, Bene and Faure, ( 1999) postulates that the composition 
of protective factors in colostrum are inversely proportional to gestational age, thereby 
providing tbe most immature infants with the most protection. ln addition, they found 
that in a small group of mothers the protective factors in colostrum of lower gestation 
lasted longer. This was further supported by Arujo, Goncalves, Cometta, Cunha, 
Cardoso, Morasis, et al. in their 2005 study of IGA levels in the colostrum of term versus 
preterm infants. Koenig, de Albuquerque Diniz. Barbosa & Vaz (2005) also found that 
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there was a difference in the immunologic properties in human milk based on gestational 
age. 
Because these extremely preterm infants cannot tolerate the colostrum in an 
imritature gastrointestinal tract there is a need to fmd an alternative method of delivery. 
Oropharyngeal delivery is a potential method of delivery that has been postulated . 
(Rodriguez et al, 2008). Studies in adults with interferon-a (a cytokine) del ivered on the 
oral mucosa have shown activation of the oropharyngeal-associated lymphoid tissue 
(OF AL T) system and stimulation of the protective mechanism (Bocci, 1991 ). Rodriguez, 
Meier, Groer, Zeller, Engstrom, & Fogg (2011) recently examined the use of mother's 
own colostrum applied to the oral buccal area of extremely low birth weight infants over 
a 48 hour period. They found a wide variation in the slgA and lactoferrin levels in the· 
urine and tracheal aspirates of the 5 infants studied. Further research is needed with larger 
sample size. They did find the mother's very willing to participate. 
Current Evidenced Based Practice 
O'Keefe-McCarthy (2006) reviewed the current evidence on oral care. While she 
' 
found that there is a definite improvement in outcomes with oral care regimens there was 
not a consisteJ?t care protocol and the care pract!ces were inconsistent. Researchers 
consistently found some benefit to oral decontamination (Fourrier, et al., 2000: Grap, 
Munro, Elswick, Sessler, & Ward, 2004; Houston, et al., 2002) but more research is 
needed. She postulates that oral decontamination is needed at all times in the intubation 
~rocess: pre, intra and post intubation to maintain oral health in critically ill patients. 
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Abbott, Dremsa, Stewart, Mark, and Swift, (2006) were able to see shon te~ 
results in the adoption of a clinical p.ractice guideline for V AP but were not able to 
sustain those results due to system and unit issues in the adoption. They were able to 
increase oral care from 21 o/o to 67% in one unit by bringing in new equipment specific to 
the oral care process. 
Evans (2005) reported the implementation of a V AP practice bundle in their 
hospitaliCU's. A year after implementation, they added an oral care protocol as part of 
the bundle best practice. With these practice changes they were able to achieve an 88% 
reduction in V AP over a 2-year period. Garland (20 I 0) reviewed the literature regarding 
preventive strategies for V AP and reported the institution of bundles appears to improve 
the incidenceofVAP in most populations but little is still known in the neonatal 
population. 
Stacey (2008) reported the introduction of a V AP practice bundle in the pediatric 
intensive care that included common best practice: hand washing, eliminate saline lavage, • 
suctioning as needed only, elevate head of bed, separate oral suction from tube suction 
equipment and change the oral care standards. They were able to sustain a zero VAll 
incidence for 6 months. 
Summary 
It is evident that oral colonization plays a significant ro~e in the development of 
ventilator-associated pnewnonia and associated long term complications in all 
populations. The use ofVAP bundles, oral decontamination and other interventions has 
26 
been and continues to be studied. Nurses play an instrumental role in the ability to affect 
. 
change for these patients but it is still not clear wh'at the best practice i~. This. is most 
evident in the neonatal population with the lack of literature and research available. 
Further, many of the common antimicrobial products that are used in the adult and 
' pediatric population have not been studied in the neonatal population. Safety and 
efficacy dictate that we have research to assure that the care we provide is appropriate for 
this very vumnerable population. 
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Abstract 
... 
Purpose: The purpose of this study is twofold: to detennine the nature of oral 
flora in the neonatal population and to comp.' re and assess the effect of oral care, using 
sterile water. nonnal saline or colostrum/human milk and to note whether ihere is a· 
• 
difference in oral colonization between the three interventions over time. 
Subjects: The sample included 29 infants between 26 and 34 weeks gestation that 
are admitted to the level 111 Neonatal intensive care unit and require either intubation with 
. . 
mechanical ventilation or nasal continuous positive airway pressure (NCP AP) for support 
• 
of respiratory disease whose mother~s J1lan to breastfeed. 
Design: A prospective, randomized experimental design. 
' Methods: Once consent was obtained the infants were randomized to one of the 
three treatment groups by drawing an envelope: An oral buccal swab was obtained prior 
to initiation of oral care in the first 24 hours of life. Cultures are repeated at 7 and 14 days 
oftife. 
Results: 29 infants were enrolled between the ages of27 and 32 6n weeks 
' gestation. Eleven were randomized to colostrum/human milk, 10 to stente_, water and 8 to 
< 
saline. Two infants were dropped due to mother's inabiJity to produce breastmilk. Of the 
27 infants remaining 1'5 we.re female and' 12 males; 12 C<pJcasian, 5 African American, 5 
Hispanic, I Asian and 4 other. Birthweight ranged from 590 to 2530 grams (mean 
1294.827). Three of the second cultures and 4 of the third cultures were not reported due 
.. • 
to either lost specim~ps or being cancelled by laboratory personnel. Of the remaining 
. .. 
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• 
cultures all but 2 of the initial cultures were negative; of the 9COODd cultures 4 of24 
cultures were negative and fur the third set of cultures all were positive for bacterial 
growth. The most common organism ideirtifiecl was coagulase negative staph (CONS) 
but other organism• were identified. While there were no harmful effects of the use of 
colostrum there was no cbmge in the colonization by week 2 and 3. 
Coac:lusioa: There remain potential benefits for the use of colostrum in tbe care 
of the premature infant Further research is needed to determiDe the best protocol for • 
' ' 
administration in this vulnerable population. 
Key words: oral coloniz8tion, oral bua:al. oral care. premature infant.. breastmilk. 
C!Q.lostrum. human milk. saline, sterile water 
· • The' ptipose of tlu.-, study was twofold: to. dctcrminc the natQre of oral flora in the 
neonal8l population and to compare and assess the effect of oral care, using sterile water, 
oormal saline or colostrum/human milk and to note whether there is a diffena::e in era1 
colonimtion betweett the three interventions over tiine. 
RatiOule for tile Stady 
Pn:veution of11pper airway infection and potential pneumonia for infants 'that ~R 
admitted to the NICU is postulatrd to decrease length of stay and morbidity and mortality 
for these very fragile infants. o •Keefe-McCarthy (2006) reviewed the cunent evidence 
oo oral c::are. While sbe found that there is a definite improvement in outcomes with oral 
c:are regimens there was not a ~istent care protocol and the care practices were 
incoosistmt.. Racatchc:ts consistently found some beoefit to oral decoi!lamination 
. . 
40 
-(Follrrier, et al., 2000; Orap, Munro, Elswick, Sessler, & Ward, 2004; Houston, et al., 
... 
2002) but more research is needed. Current practice for oral care is hued on historical 
pe1spective and the common use of sterile water or saline has not been studied in the 
oco:natal popu.laUon. Christensen, et al., (2007) postulated that continuous use of saline 
. 
solutiOJJS for oral or upper airway care was damaging to the airway iDcr e"ing the risk of 
nosocomial infection. Sterile water is fairly benign but may not adequately protect the 
airway o£ imunmocompromised premature infants. Colostrum/human millt may provide 
the oral airway protection from colonization with bannfuJ bacteria but there ~R no 
completed studies at this time. Rodri~ et aJ (2011) examined the use of mother's own 
colostrum administered to VLBW irrlimts to determine iftnmsfer oflgA and lactofenin 
. 
occurred via the oral buccal route. Subjects enrolled were only 5 bUt levels were shown 
to be present • 48 hours of colostrum administration. 
"' Methodology 
Reeeareb Delip 
' ~ve, nmdomizcd experimental cJesjgn was 'utiliml Subjects were 
• 
randomized to either control (normal 'saline) or control (sterile water) or treatment group 
(colostrum) by drawing au envelope with the designation sealed inside. This study was 
' 
not blinded. See Appendix H for stUdy design 'iablc. . .. 
The setting for this study was The Woman's Hospital ofTexas, a for profit 
. 
hospital that specializes in tbe care of women. and infants. The hospital averages 
• 
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• 
approximately 800 to 900 deliveries a month with a higb ~ ofhigb-risk 
• 
obsletric:al palients. The level three neonatal iDtensive care unit (NICU) is a 42-lfed unit 
with 1111 average daily c:eosus of 30. The NICU specializes in the care of pretenD infants 
with respiratory ~ surgical diseases often requiring long-term intubation. Approval 
from the Institutimal Review Board (IRB) was obtaiDed at the WOOIIID' S Hospital of 
Texas md at Texas WOIDID's University where the principal investigator was a jloctoral 
student 
~ . 
. Popalatioa IUld S..ple 
The population for this study was pretenD infants admitted to the neonatal 
inlmsive care unit that required support for the management of respiratory disease or -
airway 1JU1Da8C1DCRt for other disease pxocesses. 
s-a,..IIICI ... Caiteria 
. I 
• 
All DCOIIIItes bc:twecn 26 md 34 wccb gestation admitted to the NICU at The 
WOIDIID's Hospital ofTexas md requiring medwnical Ventilation with codotracheal 
, 
intuhetion or support with nasal contiDuous poSitive pressure (NCPAP) were eligible 
··~ 
reprdless of birth weight. sex or f'I'Ce. 
Infants greala than 24 hours of age, major congcoital anomalies, gestatiooal age 
outside the identified gestational age range of 26 to 34 weeks, infants diagnosed with 
infeCtion in the first 24 hours of life or born to mothers with active infection, infants • 
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whole paieub do not consent to tbe study IOd mothers wbo do not speak &Klish or do 
DOt wish to bteastf.ced were excluded . 
.. 
Infants edmitled to the NICU were ass e sscd to dctmnine eligibility. Once conaent 
wu signed, a study envelope was drawn for nmdomization IOd a study number was 
. ' 
assipecl An oral buccal mucosal swab was collected lly the principal investigator or a 
tniDecl study usi!dpnt, labeled 8Dd scot to lab for cultute. The cultures were t...,eared at 7 
8Dd £ ~ calC~ provided by NICU staff at the bedside every 3 to 6 hours or 
IDDI'C o as indicatrd Staff were informed wbetber the subject was assigned as con:tml 
~A (slr:rile wm:r) or 8 (normal saline) or Group C (treatment· colostrum/human 
mille). assipecl group was docnmeJ!IM oo the patient brdex in the chart 8Dd a sign, 
pieced on the infants chart to iDdicate study participation 8Dd the assigDed group, aDd a 
copy of the CODXDt was placed in the infants chart. 
The priDcipeJ iJmstiptor or one of two research assistants obtaiDed cultures: The 
r! I e Ucb a!dpnts were registered nunes experienced in the C8IC 8Dd ~ing of infants 
in the NICU. The puc:edure for the oral buccal mucosal swab was reviewed with the two 
• 
tesewcb nrstagts 8Dd danoostnlted by the principal investigator. The principal 
imatigldor then obsa ved a retum detooostl:atioo of the pocess to assure reliability. ,.,. 
The p;ocipel inwstigator aod research assistants maintained a scbedule to assure all 
' 
c::ultures were ot4ai•wl 011 time. The pri••:ipel investigator evaluated adlw:reoce to the 
r 1! r•chstudy pocc:ss tbroup direct obaervatioo. 
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The principal investigator reviewed research protocol, oral em: procedure and 
outcome measures with the NIClJ staff in c:ompeteocy cl•ssc:s, information and process 
-
was reviewed With new hires in routine(. classes. Throughout the study the process was 
reviewed in Staff meetings with ongoing evaluation. ieview and ~ucation completed 
' as needed and one on one training when the need was identified. A Study Protocol 
Information Sheet (see Appendix I) was left on the chart of study subjecta for staff 
review. 
The oral care procedwe was as foUows: 
1. Wash hands m:td don clean gloves 
2. Suction mouth with oral catheter and discard 
3. Moisten swab with sterile water (control A), normal saline (control B) or 
' . J ' .... 
colostrum/human milk (treatment). Colostrum is obtained from the mother, 
labeled and sto:n:d in the unit refrigerator to allow the staff easy access 
4. Gently swirl swab along inside of mouth - wiping cheeks, tongue, palate and 
lips taking care not to dislodge the endotracheal tube 
5. Wipe. lips with sterile water or saline soaked gauze (control) or with 
colostrum/human milk (treatment) , 
6. May leave residual colostrum in mouth and on lips 
7. Suction excess sterile water or saline from mouth 
I 
8. Document procedure, product utilized and infants tolerance in medical record 
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A Demographic Data Sheet was used to collect penonal data related to birth 
weight. gc tatiooal age; etbnicity; infants' sex, mode of delivery, Apgar scores, maternal 
IDd neonatal medications (antibiotics), respiratory support, aDd length of time on 
mec:hani<:al w:nrilation, NCPAP IDd nutritiODil status. Any matcmll history components 
deemed important to this study ~ collected. This included vaginal colonization if 
known, history of infection during pregnancy IDd treatment rendered. 
Data were collected on infants between 261Dd 34 weeks gestation that were 
8dmiucd to the level 3 intem<ive care UDit and consented for participatiOn in the first 24 
hours of life. Twenty nine infants were enrolled in the study with gestational ages . 
betvoeen 271Dd 326fT weeks of age, with a mean gestational age of29 6fT ~· Of 
these tbcre were 18 singletons, 4 sets of twins ~PHi 1 set of triplets. Eleven infants were 
randomized to colostrum/hmnan milk, I 0 to sterile water IDd 8 to saline treatment for 
oral care. Two infants from the colostrum group were dropped due to mother's inability 
to produce breastmilk Of the 27 infants remaining there were IS females (56%) and 12 
males (44%); etbnicity 12 Cancasim (44%), 5 African American (18.5%), 5 Hispanic 
,. 
(18.5%), 1 Asim(4%) IDd 4 other (15%). Birthweight ranged froiD 590 to 2530 grams 
(mean 1294.827 grams). See Table 1 for demographic data. 
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Table I Demographic Data 
Range Mean Median Standard deviation 
( 
Birth weight 590 to 2530 1294.827 1330 42"!.317 
grams 
Gestational age 21-32 6n 29.748 29.6 1.825 
Maternal age 17-49 30.34 3 1 7.37 
Maternal age ranged from 17 to 49 with mean age of 30.34. Eighteen of the 
.. 
mother's consented were married. 5 were single. Father's were involved in all but one 
case. Reasons· for prema~ delivery were pregnancy induced hypertension, twin-twin 
' 
transfusion, preterm labor, intrauterine growth restriction, and fetal distress. All but three 
of the deliveries were by cesarean section and all mothers were planning on breast 
feeding as required by study criteria. 
There was no difference between treatment groups in gestational age ranges. 
Birth weights were similar between colostrum and saline treatment groups, the sterile 
' water treatment group infants had a slightly higher birth weight range. See Table 2 for a 
summary of data. 
Table 2 Demographic Data by Treatment Group 
0 • 
Colostrum Saline Sterile Water 
Gestational age 27-31 217 27-32 4n 276n-32 6n 
Birth weight 590-1 750 
' 
590-1620 830-2530 
Nine of the infants were intubated and on mechanical ventilation at time-of 
enrollment, eighteen were on either Bubble NCPAP or conventional NCP.AP. All of the 
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intubated infants were extubated to NCPAP within the first 48 hours. Two infant's 
required re-intubation due to worsening lung disease. Those infants that were intubated 
received treatment with surfactant as per unit protocol. Length of time on NCP AP varied 
but was consistent with unit standards and gestational needs. Four of the infants were 
diagnosed with chronic lung disease (CLD) and were discharged home on oxygen via 
r 
nasal cannula. Three of the more recently consented infants are still in the hospital at this 
writing. 
• 
' The majority of infant's were treated with antibiotics at time of admission with 
average duration of 48 hours and negative blood culture at 48 hours. Five infants 
required worlrups for late onset infection two required 72 hour rule out. 2 requiring 
prolonged treatment fot' 10 days and one infant expired due to overwhelming sepsis and 
was found to have multipl.e congenital defect "' workup for worsening status not known 
at time of consent/admission. Mother's wi wn infection were not consented; one 
mother was Hepatitis C positive. 
Of the 29 infants enrolled in this study all but 3 had negative first cultures, of the 
3 infants with positive cultures 2 were positive for coagulase negative staph and one 
infant forE coli. The culture reports for the second and third oralbu~ swabs were 
• 
positive for the majority of infants regardless of the substance utilized for oral care. 
Three of the second cultures and 4 of the third cultures were not reported due to either 
lost specimens or being cancelled by laboratory personnel. See Table 3 for the summary 
of culture reports according to randomized group. There does not appear to be a 
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difference between groups on whether the cultures became positive over time, the most 
common organism is coagulase negative staph. Six of the infants grew multiple 
organisms by the second culture and 13 by )he third culture regardless of type of oral 
care. · . 
Table 3 SummaryofCu/tures 
Colostrum Saline Sterile water 
II 8 10 
II 8 8 
0 0 2 
0 2 
7 7 5 
0 0 0 
8 8 7 
. / 
Tjme to first feeding. usually gavage was consistent with infan('s respiratory 
status: infants on NCP AP were commonly feed between 24 and 48 hours. First po 
feeding was commonly assessed at 33 weeks corrected age and if infant showed ability 
cue based feedings were begun. One infant required a gastrostomy tube at time of 
; 
discharge secondary to reflux and tracheal malacia. There were no reported cases of 
necrotizing enterocolitis in·this study group but occasional episodes of feeding 
intolerance were noted. Average C<?rrecte4 gestational age at discharge was 37 sn wee.ks 
• 
• 
·with a range of33 to 45 weeks gestation. Head ultf!!.SOund reports were mostly normal 
with 6 Grac;le I or II intraventricular bleeds, 3 of which resolved at time of discharge and 
one infant with holoproencephaly. . . . 
48 
Discussion 
The results ofthis study supported earlier research that looked at oral colonization 
and found that most infants will colonize with common hospital flora, especially 
coagulase negative staph aureus (CONS) with the first week of life (Makhoul, et al; 2002 
'\ 
& YUIUI, Chen, & Yu, 2007). We found that the type of oral care did not influence this 
growth and the majority of infants did colonize with CONS in the first week. Rodriquez, 
Meier, Groer, Zeller, Engstrom, and Fogg (20 11) did find potenti.al benefit from 
administration of colostrum in the first 48 hours to premature infants. The trcmsfer of 
slgA and lactoferrin was seen in the five infants studied. 
We found no detrimental effects when using colostrum/mother's milk for oral care 
and when approached the women were very excited to be able to part.icipate in their 
infant's care. The consenting of mother's in the first 24 hours proved to be problematic 
at times due to administration of pain medications, concern for infant • s status in the 
N1CU, wanting t~ wait for father to be present to discuss the study and ongoing care 
practices for mother. 
While consenting mother's in the first 24 hours it was also noted that pumping 
was not encouraged early after delivery. As part of an ongoing effort to improve breast 
feeding rates the hospital has been working on lactation support and providing educ~tion 
for the staff regarding the importance of early establishment of breast feeding or pumping 
when the mother is not able to breast feed her infant. lllere was a drastic improvement 
noted during the enrollment period . . 
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The NICU staff, both nurses and physicians, was supportive of this' research. 
There were some problems noted with the use of colostrum at times. Del~y in pumping 
also delayed delivery of milk to the unit. In response, we have taught the staff hand 
expression in order for them to assist the mother. In addition, high census necessitated 
the use of travelers and 11gency staff. This required ongoing education of new staff 
regarding oral care protocol and study protocol. 
The loss of samples for culture leads to incomplete data acquisition for some of 
the subjects. Review ofthe collection process· with the research assistants made it clear 
that the samples had been collected and sent per protocol. The principal investigator met 
with the manager in the laboratory to discuss this process. No further samples were lost. 
It is clear from the adult literature that early extubation improves outcomes and 
aides in prevention of hospital acquired infection. This is not always easy with the very 
premature i~ant. While the study protocol was in the approval process our NICU 
decreased the gestational age where infants would be intubated and prophylactic 
surfactant would be administered. This resulted in improved outcomes for our older 
gestation infants but changed the study protocol. The use of early NCP AP and bubble 
CP AP has been well received in our unit, 
Future Research 
This study was limited by the small sample size, loss of specimens. and changes 
in NICU patient management protocols. Further research with larger numbers may be 
helpful in determining whether there i·s a benefit to using colostrum for oral care i~ the 
50 
first 48 hours. Effect size had been disciiSSed with a statistician prior to implementation 
of this study. Further calculation of the effect size needed to determine a differenCe 
between the interventions would be helpful in future research. This would add more 
fidelity to the research. Although there was no difference seen between groups in regard 
.. 
to time to colonization in this study, calculation of an effect size would determine the 
number needed to see a difference between groups. 
The study by Rodriquez, et al (2011) suggests thatfurther research is necessary to 
determine the potential immunoprotective benefits of colosttutn. Sinee this study had 
started there is also a prod.uct with biotene now approved for oral care in the neonatal 
population and further research is necessary to determine efficacy. 
) 
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Final Thoughts 
The previous two articles presented the current state of oral care for preven:tion of 
V AP and summarized the findings of a study that examined three types of oral care in the 
neonatal population. Preventative care modalitie~ are essential to provide the best • 
possible outcomes for the most vulnerable populations. The CDC and the World Health 
• 
Organization (WHO) recognize that h~spital acquired infections are. costly in both 
morbidity and mortality, and in economic cost related to increase length of stay. The 
purpose of this study was to determine if one forrn of oral care was able to provide better 
. . 
cleansing while decre~ing or eliminating the overgrowth of hospital bacteria. 
There were some challenges encountered during the study period. · The consenting 
of mothers presented several issues for this researcher in the forrn of timing, vulnerability 
. 
ofthe population and stress encountered by the parents at this difficult time. The first few 
days immediately following delivery of a preterm infant with admission to the NICU is a 
very stressful time for p!ltents. Uncertainties of outcome, foreign and stressful 
en'!jronment add to this stress. It is during this time that I attempted to obtain consent. 
For futurt; studies it may be beneficial to speak with these families prior to delivery if 
time allows. 
( 
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Resean:h in vulnerable populations is essential but often difficult to institute. Due 
to the critical nature of the NICU environment the parents of these vulnerable infants are 
under an immeasurable amount of stress. This makes the process of infonned consent 
very difficult. In a recent article Ballard, Shook, locono, Bernard, and Hayes (2011) 
stated that there were often misconceptions on the parent's part on details of the reseatch 
project. The parent's in this report were unable to recall adverse effects of the study 
. 
medi~tion or the purpose of the f\ention. In an earlier study concerning neonatal 
, 
pain Ballr Shook, Desai, and Anand (2004) also noted that parent's were unclear of 
the p~se of the study or the potential risks. They concluded that in this high risk 
population it was necessary to take extra care and time during the consenting process. 
This researcher encountered a variety of issues when attempting to obtain consent. 
Some of the pare~ts were very interested in participating in the research and saw it as 
beneficial to the future care of all pretenD infants. Other parents had no interest in the 
• 0 
research process or were so worried about their infants that they would not add ori 
another ris!k to what their baby was already going through. There were a few parents that 
saw the potential benefit of using colostrum for oral care but would .only participate if 
their infants could be assigned to the colostrum group despite a discussion abou~ the 
randomization process. 
~ 
The time constraint of needing to obtain consent in the first 24 hours also posed 
problems on several occasions. Mothers were interested in participating in the study but 
wanted to wait for the father who had gone home to also agree to participation. By the 
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time the fathers came back we were past the 24 hour time limit. Requesting to discuss 
this with the father by phone may have helped but the principal investigator did not want 
to pressure the mother at this time. Consenting prior to delivery would have helped in 
this situation also. 
Findings and Limitations 
While the results of this study did' not show a difference in time to colonization or 
outcomes between the three groups it provided needed knowledge on oral care. We saw 
no hann from the use of any of the three types of oral care and that had not been 
examined previously in the neonatal population. Overall the rate of late onset infection 
was very low in all three groups. Time to initiation of feedings and te first oral feeding 
was similar in all groups also. This could be due to the older gestational age of these 
infants. The mean gestational age was approximately 30 weeks. In general, it is the lower 
• 
gestational age infant, less than 27 weeks that are higher risk for infection and therefore 
other morbidities that is commo!lly seen. 
We were also able to identify limitations to this study that we can attempt to 
control in future studies. Limitations included small sample size, larger gestation infants, 
-
changes in medical practice implemented during the enrollment period, lost oral buccal 
swabs or cancellation of cultures by laboratory staff. 
Future studies could be extended to the less than 26 week gestational age infants. 
These infants often require intubation for longer periods of time and therefore are at 
higher risk for V AP. The laboratory personnel handling the specimens were-aware of the 
. 56 . ~ ( 
research but unclear on the purpose, better communication and involvement is necessary 
in the future. This resulted in the cancellation of some of the specimens and loss of 
culture reports. 
Monitoring of the oral care procedure was very difficult. The education of staff 
• • 
was provided prior to start of the study and o.ngoing education was provided to new staff 
during orientation. Further review was provided when the need was identified. 
Documentation of the oral care provided by staff was inconsistent therefore it was 
difficult to assure that correct procedure was followed This is in line with what has been 
. 
previously published concerning nu~s attitude toward oral care in other populations 
(Cason, Tyner, Saund~rs. & Broome, 2007; Hanneman & Gusick., 2005; and Grap, 
Munro, Ashtiani, & Bryant, 2003). They found that nurses felt oral care was very 
important but care provided WaS not consistent with the evidence. More often nurses rely 
on what they feel comfortable with. In our NICU the nurses are more comfortable with 
saline or sterile water for oral care. When the idea of using mother's own colos~ was 
introduced some resistance was voiced. As information was provided regarding the 
' 
potential benefits of colostrum the nurses were more accepting. 
. 
AI. the time that enrollment was beginning the unit introduced cban~es to the way 
the infant's respiratory status was managed. Initially all infants less than 29 weeks 
gestation were intubated and ventila!ed for a minimum of 48 hours. At this time we 
moved away from prophylactic intubation and treatment with surfactant to increased use 
of nasal continuous positive airway pressure (NCPAP). Infants still required oral care 
~ 
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every 4 to 6 hours due to increase in secretions in .the oral cavity. This required slight 
changes to the study protocol and revisions submitted to both IRB boards for approval. 
Future Research 
It is essential to continue to conduct research studies that will provide us with best 
practice guidelines in the care and prevention of complications in care practices in this 
wlnerable population. It is equally essential that the research be cond·ucted with care and 
understanding of the stress that the parents are enduring. 
Nurses are in a unique position to identify needs and then to participate .in much 
needed research. At the bedside providing care to patients and families they create an 
environment of trust and care within the stressful setting of the NICU. Nurses are the 
• 
most consistent face that families see in the unit, building a rapport and trust. Nurse's 
positive attitude toward research will assist in easing parental fears. 
Further study on oral care is neressary despite the results of this study. The oral 
. 
cavity is entry to both the respiratory and gastrointestinal systems. Prevention of 
overgrowth of bacteria is essential for good outcomes. Use of the OFAL T system to 
administer colostrum and thereby improve immune response is necessary for this 
' 
vulnerable population. Lower gestational ages, larger sample sizes and changes in 
( 
, 
consent process may have an impact the outcome of this study in future r~search. 
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May 4, 2010 
To Texas Woman's University IRB: 
The Woman's Hospital of Texas is committed to providing high quality care to the 
women and infants we serve. Research is essential to furthering the knowledge and 
science of the care that we provide. The study that Barbara McFadden will conduct as 
part of her doctoral degree requirement will further the knowledge of the nursing care of 
our smallest, fragile hospitalized patients and add to the body of neonatal nursing 
knowledg~. · · · 
We are very supportive of the work that Barbara is undertaking ana are happy to approve 
the conduction ofthe research study entitled: Oral Colonization in The Preterm 
Neonate: Effect of Oral Care. The dissemination of this research.is very important. We 
approve the use of the hospital name and identification in the conduction and 
dissemination of this research. 
Sincerely; 
' 
Linda .B. Russell 
CEO 
The Woman's Hospital of Texas 
(713) 781 -7150 
_; Linda.Russell@hcahelathcare.com 
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Appendix C 
STUDY: ORAL COLONIZATION IN THE PRETERM NEONATE: 
EFFECT OF ORAL CARE 
• 
• The purpose of this study is to determine oral colonization and the effect of three 
different types of oral care: sterile water, Jlormal saline and colostrum/human milk 
on the oral colonization in the first two weeks oflife. . 
o Colonization is defined as bacteria that are present, in this CllSe in the oral 
· cavity, but do not cause active infection or illness 
-
• You will be approa~hed by the principal investigator if you are determined to be 
at risk for delivery between 2f, and 34 weeks gestation. Your infant will qualify if 
he/she requires intubation or continuous positive airway pressure (CP AP) support 
after birth, and if you plan to provide colostrum/human milk for a minimum of2 
weeks. · 
• If you agree to participate your baby will be randomly assigned to one of three 
groups: 1) sterile water, 2) normal saline or 3) mother's own colostrum/human 
milk 
• Routine NICU oral care activities occur every 3 to 6 hours and last approximately 
1 minute. Only the cleansing agent used for oral care will vary. Whether you 
decide to participate or not your baby will still receive the standard care in pur 
unit. 
• A culture will be obtained by swabbing the inner aspect of your baby's cheek on 
day oflife I, 7 and 14. The oral cultures will be compared to assess for changes in 
the oral flora for each group of ~nfants and will take less than I minute each time. 
IJlformation regarding age, marital status, health status and pregnancy will be 
collected from parents and chart review. All information will remain confidential 
and maintained in a secure office. 
• Time commitment for the mothers of study infants will be approximately 30 to 60 
minutes. The timeframe for your infant's participation in the study is the next 14 
days. Information will be collected on your infant throughout the hospital stay. 
This may include: weight, respiratory status, any complications that may arise, 
infections and treatment, when feedings are started, how long to full feedings, when oral 
feedings are begun and full oral feedings, and date of discharged home with status. 
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• There will be no additional time commitment for you or your baby related to this 
study · 
• There is no charge for participation in this study. Cost of the oral buccal cultures 
will be covered by the Woman's Hospital laboratory department. 
• • . There is no anticipated compensation. 
• Questions? 
o Please contact: ·Barbara McFadder\.RN, MSN, NNP-BC 
• NICU Clinical Educator ..: Woman's Hospital of Texas 
Office: 713 791 7581 or cell: 713 898 5235 
• 
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TEXAS WOMAN'S UNIVERSITY 
6700 Fannin Street Houston, Texas 77030 
CONSENT TO PARTICIPATE IN RESEARCH 
I have been asked to enroll my infant as a participant in a research study entitled, Oral 
Colonization in The Preterm Neonate: Effect of Oral Care, under the direction of: 
Principal Investigator: 
Office: 
Fax: 
A4vlsor: 
Office: ·• 
Background: 
Barbara McFadden, RN, MSN, NNP-BC 
PhD candidate at Texas Woman's University 
NICU Educator - Woman's Hospital ofTexas 
7600 fannin Houston, Texas 77054 
(713) 791 - 7581 
(713)791 - 7446 
Sandra Cesario, RN, PhD 
(713) 794 - 2110 
There is little research available on the normal oral (mouth) bacteria in neonates, specifically the 
premature infant. There are many studies in adult and pediatric settings that assess the effect of 
mouth care on ventilated patients and the incidence of ventilator associated pneumonia (V AP). 
Healthy oral bacteria have shown to decrease the incidence ofVAP in these populations. Many 
products currently marketed to promote healthy oral bacteria are not approved for use in the 
newborn population. Mouth bacteria and mouth care have not been studied extensively in the 
newborn population. 
Purpose of the Research Study: 
The purpose of this study is to determine I. Oral bacteria colonization in premature infants, 2.:the 
effect of current mouth care on oral bacterial growth and 3. the effect of mother's own 
, colostrum/human milk.mouth care on oral bacterial growth 'in the rfeonate . 
• 
Research Study Desqiptlon and Experimental Procedures: 
If you agree to participate you will be asked to complete the demographic data sheet and sign this 
consent form . Information not readily available will be obtained by the researcher through 
medical record review. Barbara Mcfadden will also obtain pertineni information about your 
infant from his/her chart. . 
Routine mouth care in this unit consists of cleansing of the mouth using water or saline. Should 
you choose to participate, your infant will be randomly assigned into one of three groups for 
mouth care, based upon Ouid used: saline, water or your expressed colostrum/human milk .. 
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• 
Tests Involved in the Research Study: 
Demographic Data Sheet will collect personal data related to your age, marital status, health and 
pregnancy status, support, educational level, occupation, income and ethnicity; infant's sex, 
weight, gestational age and health status. Infant's health status will include: .respiratory status, 
any complications that may arise, infections and treatment, when reedings are started, how long 
to full feedings, and date of discharge borne with status. 
Researc'hers will collect oral swabs of the inside of mouth (cheek area) at the time brealtting 
assistance is started or within 24 hours of delivery, again at 7 days and 14 days of age. The swabs 
will be forwarded to the laboratory at Woman's Hospital for culture and reports will be sent to the 
researcher. 
Nutuber aad Killd of Subjects Participating in the Research Study: 
Sixty infants between 26 and 34 weeks gestation admitted to the Newborn Intensive Care Unit 
(NlCU) requiring mechanical assistance to breath. Participation in this study is dependent on 
your ability to speak and read English. 
Risks of Participation: 
---~ . 
/ 
This study is minimally invasive. It requires. swabs of the inside of the mout~[Z,;~ture: Mouth 
care is part of routine care in the NICU. There is potentia.( risk for the breath· to fall out 
during routine mouth care, although the staff is trained on the correct performance of this 
procedure. Mouth care is performed to cleanse the mouth of saliva and bacteria. There is 
potential for breathing in of saliva and of liquid being used for mouth care. The researcher will 
monitor for problems and be available to answer your questions. You may w ithdraw your infant 
at anytime without bias or an interruption in care. ' 
Time Commitment of Participants: / 
Tame comllli1p'lent for the mothers of study infants will be approximately 30 to 60 minutes in order 
to review this consent form, discuss study, and complete the Demographic Data Sheet. The 
timeframe for your infant's pan,icipation in the study is the next 14 days. Information will be 
collected on your infant throughout the hospital stay. Routine NICU oral care activities occur 
every 3 to 6 hours and lasts approximately I minute. One minute will be required for each swab 
culture at day I , day 7 and day 14. Only the cleansing agent used for mouth care will vary. 
Beaelits to tllle Subjects: 
•• 
You understand that ho guarantees or promises have been made-.hat there will be a benefit. ~e 
information provided by this study will potentially ldtow improvement in the care ofpreterm 
infants. 
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Alternative Trutment: 
Alternative care at this time is oral care with an oral sponge and either nonnal saline or sterile 
water. Routine ca~ would continue ~gardless of your decision to participate. 
Reimbursement for Expenses: There are no anticipated expenses for you during this study. 
Cost of oral cultu~s will be provided by Woman's Hospital laboratory. There is no anticipated 
compensation. 
Items of P_artic:ipatlon: 
t. I understand that infonned consent is ~quired for all participants in this ~areh 
study. 
2. The intervention and alternative have been identified and explained to me in language 
I can understand. 
3. The risks and discomforts associated with this study have been explained to me. 
4. The e~ed benefits have been explained to me. · 
5. An offer has been made to answer any questions I have about this ~search study. If 
I have any questio~s befo~, during or after thft!!udy, I may contact Barbara 
:McFadden at (713) 791-7581 office or t713) 8~-5235 cell. 
6. I have been told fhd I understand that my participation in this ~.rch· study is 
voluntary, and I may refuse to participate or stop my part.icipation in this researeh 
study at any time without p~judice and without jeopardizing me or my infant's medical care 
at The Woman's Hospital of Texas, Houston. I understand that a refusal to participate 
involves no penalty or loss of benefits to which I am otherwise entitled. All new 
findings made during the course of this research study ~hich might influence my 
desi~ to continue or not to continue to participate in this ~search study will be 
provided"'to me as such infonnation becomes available. My signatu~ below 
acknowledges my voluntary participation in the research project. Such voluntary 
participation does not ~lease the investigator, institution, sponsor or granting 
agency from their professional or ethical responsibility to me. 
7. I have been told and I understand that neither The Woman's Hospital ofTexas, Houston, 
Texas or Texas Woman's University, like virtually all medical centers do not have a 
mechanism· to provide compensation to an injured ~search subject. Th~fo~ I understand I 
cannot look to any such financial mechanism to receive financial ~muneration for any injuries 
resulting from my participation in this research study. If a physical injury occurs as a 
result of my participation in this ~search study, emergency treatment that is routinely 
available at The Woman's Hospital of Texas would be available to me. Neither The 
Woman's Hospital ofrexas, Texas Woman's University, nor Barbara Mcfadden can assume 
the financial ~sponsib1lity or liability for the expenses for such t~atment. 
8. If I have questions about my rights as a participant in this ~search study or if I incur· 
a ~search study ~fated injury, I may contact the principal investigator at (7 13) 791-
758 1, W.Scott Jarriel MD Chair, Institutional Review Board at .Woman's Hospital 
ofTexas, or Donna Roth, Co-Chair, Institutional R~view Board at Woman's Hospital 
of Texas at (713) 791 -7129 or Carolyn Kelley, PT, DSc, NCS, Chair, Institutional-Review 
Board at Texas Woman's University at (713) 794- 2g_80. 
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9. I have the right to privacy, and all information that is obtained in connection with this 
research study and that can be identified with me will remain confidential as far as 
possible within federal and state law. lnfo.fuation gained (rom this study that can be 
identified with me. may be released to no one other than the investigators, my 
physician, the other medical centers participating in this research study, and the . 
. United States Food and Drug Administration, which, through its regulatory powers 
may inspect records involving resea~Y,h participants. The results ofthis research study 
may be published in scientific journals widlout identifying me by name. 
I 0 .I understand that. if I choose to terminate my participation in this research study there 
will be no consequences. 
· "" 
.. 
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I WILL BE GIVEN A COPY OF THIS CONSENT FORM TO KEEP. I AM MAKING A 
DECISI.ON WHETHER OR NOT TO PARTICIPATE IN A RESEARCH STUDY. MY 
4 
. SIGNATURE ON THIS INFORMED CONSENT FORM INDICATES THAT I HAVE 
READ/HEARD AND UNDERSTAND THE INFORMATION PROVIDED IN THIS FORM, 
, 
THAT I HAVE BEEN VERBALLY INFORMED ABOUT THE STUDY, THAT I HAVE 
DECIDED TO VOLUt-~TARILY PARTICIPATE IN THIS STUDY, AND THAT I CONSENT 
• 
TO THE PROCEDURES AND TREATMENT DESCRIBED ABOVE. 
DATE: __ _ 
Participant (Print) 
I 
Signature TIME: __ ....:· 
Witness (Print) Signature 
DATE: 
TIME:--
WITNESS SIGNATURE IS REQUIRED. 
The undersigned practitioner hereby certifies that he or she has discussed the research project 
with the participant and has e~plained all ofthe,infonnation contained in the Infonned Consent 
Fonn to the participant including any adverse 'reactions that may reasonably be expected to occur. 
The undersigned further certifies that the participant was encouraged to ask questions and that all 
questions are answer;ed. 
. . 
DATE: __ _ 
Investigator (Print) Signature TIME: ---
t ' 
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Appendix E 
Demographic Data Sheet 
Code: ____ __;·;.____,,.:.-__ . Group Assigned:-----
Maternal Age: ___ _ Marital Status: Married Single 
Ethniclty (circle one): White Black Hispanic Asian Other: ___ _ 
Vad~~naation: ____________________ ___ 
History Infection: Yes No If yes. wbat: --------------
Length ofTx: ---------
c/section 
Treatment:~~~-------
Mode of delivery: vag ina I 
Type or feeding plaaaed: 
Ia~aDt laformation: 
Date of birth: -------
Ge•der (circle one): Male 
breast bottle 
Gestational Age in weeks: -----
Female 
Birth weight ia grams: ------- Discharge weight: - ------
Apgar Scores: 1 min ___ _ 5 min 
·----
Respiratory Status: Room Air NCAP Intubated 
#I of days on mechanical ventilation: --------- or NCPAP: --------,. 
A•tibiotics:. _______________ Le.ngth oftx: ___ _ 
Feedinp started day oflife: PO feedings:--------
Discharge date: Corrected gestational age: ---------
Mise: ·, 
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S~YORDER 
• 
89. 
' 
The Woman's Hospital of Texas 
Texas Woman's University 
Oral Colonization in the Preterm Infant: Effect of Oral ca,.. Study Order 
NICU level3 Patient Weight ____ KG 
DOlt __ _ 
" 
Oral Buccal Swab for gram stain and culture 
MNEMONIC: BUCCAL 
PI Signature t 
• 
Register patient to Acct: MCF AD 
NICU 3 05/101 bmc 
90 
Date Time 
PATIENT IDENTIFICATION 
,. 
• 
l 
APPENDIX 0 
LETIER FROM EDITOR 
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• 
Barbara McFadden RN, PhDc, NNP-BC 
NNP/Clinical Educator 
Woman' s Hospital ofTexas 
7600Fannin 
Houston, Tx. 77054 
November 6, 20 12 
Dear Ms. McFadden, 
Thank you for your query regarding your two article series concerning oral care and 
its effect on oral colonization in the pretet m infant. Both of these articles; Oral Care: a 
Loolc at the Evidence, and Oral Coloniz.otion in the Neonate: the Effect of Oral Care, 
would be very suitable for our population. This is a topic that neonatal nurses are looking 
at in their units and we have not had submissions on this subject in the past. I would be 
very interested in reviewing both manuscripts. 
Thank you for your interest in Advances in Neonatal Care. Please let us know if we 
can do anything to help you in the submission process. · 
Sincerely, 
Catherine Witt, PhDc, NNP-BC 
Editol'-ln-chief 
Advllna!S in Neonlltlll care 
National Association of Neonatal Nurses 
4700 W. Lake Avenue • 
Glenview, Il60025-1485 
e-mail: clwltt@compu.serve.com 
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STIJDY DESIGN 
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' 
Table 4 Study Design: prospective, randomized 
Collect oral swab culture DOl • 
14 l4 
• 
• 
• 
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APPENDIX l 
STIJDY PROTOCOL INFOIWATION SHEET 
I 
STUDY TO BEGIN THE WEEK OF August 22, 2011 
' Study Protocol: Oral Colonization in the Pretenn Neonate: 
Elfed of Oral Care 
I . Once consent obtained a study envelope will be drawn to detennine which group 
the subject will be randomized to. A 
2. Demographic Data Sheet will be completed via intef\!iew and chart review. 
3. Within 24 hours an oral buccal swab will be obtained. No oral care will be given 
until the initial swab is obtained. 
4. A note will be placed on the subject's kardex (.chart), and a card placed on the bed 
identifying study participation. 
5. A copy of the signed consent will be placed in the chart. 
6. Repeat oral buccal swabs will be obtained on DOL 7 and 14. 
Protocol for Oral Care 
Oral care procedure: 
a. Wash h~ds and don clean gloves 
b. Suction mouth with oral catheter and discard 
c. Moisten swab with sterile water (control), nonnal saline (control) or 
colostrum/human milk (treatment) 
d. Gently swirl swab along inside of mouth ~ wiping cheeks, tongue, pal~te 
and lips taking care not to dislodge the endotracheal tube 
, e. May leave residual colostrum in mouth and on lips as this is a thicker 
' liquid that will coat the inner cheek area. 
f. Wipe lips with sterile water or saline soaked gauze (control only) · 
g. Suction excess sterile water or saline from mouth so that it does not track 
down along endotracheal tube or cause choking 
h. Document procedure, product utilized and i'nfants tolerance in medical 
record 
QUESTIONS?? Contact Barbara McFadden at 713 79:1 7581 
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• OJRRICULUM VITk 
Barbara McFadden RN, PhD, NNP-BC 
' .. 
. 
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